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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

The October report  continues t o  r e f l e c t  +.he current Block I1 ZOR space- 
c ra f t .  The current weight s t a t u s  summarizes t h e  changes from t h e  previous 
Ellock I1 s t a t u s  in addition f o  t h e  chanpes from t h e  preyrious Flock T s t a tus .  

The  current s t a t u s  r e f l e c t s  an inballasted Command Yodule L/P a t  entry 
of .30 fo r  Block I and .38 fo r  Flock 11. 
T I  LOR spacecraft  increase of85 pounds a t  in jec t ion  and LO pounds a t  t h e  
injected spacecraft  condition l e s s  Service Iqodule pronellant.  
in jec ted  weight of 90570 pounds is based or! a Service Yodde DroFellant load- 
ing f o r  a spec i f ic  impulse of 313.0 seconds. and a A V budpst of the F S C  
Le t te r ,  PFt5-6L-7F!. dated approxhmtely 11 February 196L, siibject Contract 
hTAS 9-150, Velocity Fiudget, Target. WeipFt, arcl Viscim Ya?s. This  is based 
on a lunar  excursion module of 29,500 pounds, excluding crew, fo r  Block 11. 

The current report r e f l e c t s  a Block 

The current 

The current Block I s t a tus  r e f l ec t s  a standard manned vehicle based on 
a 10.6 day mission. The major changes i n  the  Block I are:  

Command llodule - Increases in f l igh t  qua l i f ica t ion  tape recorder and 
antenna transmission cabling, reduction i n  SCS equipment, delet ion 
of bacter ia  control un i t  ar,d reduction i n  e l e c t r i c a l  connectors. 

Service Yodule - Increase i n  RCS temperature control system, addition 
of fuel. c e l l  tmmerature sustainer ,  addition of ?-IF o r b i t a l  antenna, 
increases i n  ECS common supports, reduction i n  e l e c t r i c a l  connector 
and pyrotechnic devices. 

Taunch '?scape Systen - Increase i n  b a l l a s t  consistent w i t h  Command 
Ifodule and US burnout balance requirement. 

T k  current Slock IT s t a t u s  r e f l ec t s  a 10.6 day L.OR mission. The major 
changes i n  the Block I1 are :  

Command Module - Increase i n  window thickness,  addition of communication 
i n s t a l l a t i o n  f o r  PLSS Is, decrease i n  l i thium hyclroxi.de, delet ion 
of bac te r ia  control un i t  and reduction i n  e l e c t r i c a l  connectors. 

Servj ce I'odule - I rc rease  SPS engine due t o  non-incorporation of 
e l e c t r i c a l l y  operated b a l l  valves, addition of f u e l  c e l l  temperature 
sustainer ,  increase i n  ref lectors  and insulati9r.  based on Service 
f!oodiile boost heat i rg ,  reduction i n  e l e c t r i c a l  connectors and 
pyrotechnic devlces. 

Lamch E s c a p  Sys+,m - DezrJase 5s ballast, cms i s t en t  w i t h  Som.acd 
Y06ul3 and 7XS h r m m t  balarce requirenxnt . 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH 
ESCAPE 
SYSTEM 

LOR 
SPACECRAFT 
DIMENSIONAL 
DIAGRAM 

XL = 399.7 I 
X, = 1483.2 

COMMAND 
MODULE 

x, = 1Ooo.o 
x, = O  

SERVl CE 
MODULE 

X, = 838.0 

X, = 502.0 

ADAPTER 

- x L = o  
Xc = 83.5 
X, = 1083.5 

DIAMETER 

NOTE: This page is t o  be revised consistent with the  Block I1 
Configuration. 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

BLOCK I 

SPACECRAFT 

WIGHT STATUS SUMMARY 

I 

ITEN 

COI4MAND MODULE I 
SERVICE MODULE 

LAUNCH ESCAPE SYSTEM 

ADAPTER 
__. 

_. 

PREVIOUS 
STATUS 
9-1-64 

10560 

9880 

8055 

3750 

3225 

+10 2 

+70 9950 

--___ 

I 

8 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION S Y S T K M S  DIVISION 

BLOCK I1 

SPACECRAFT 

WEIGHT STATUS SUMMARY 

ITEN 
- - .- 

CONNAND MODULE 

S E R V I C E  MODULE 

ADAPTEB 

m4 

ITEM 

PREVIOUS CHANGES CURRENT 

C U W N T  
TO STATUS STATUS 

10-1-64 
- .. - - . .- 

9-1-64 

10090 -3 0 10060 

10050 +?O 10120 

3700 3700 

29500 29500 

__ 
COMMAND MODULE 

S E R V I C E  M0DUL;E 

LAUNCH E S C A P E  SYSTEM 

ADAPTER 

TOTAL LESS PROPELLANT 

PROPELLANT 

GROSS WEIGHT 

-___ 
TOTAL S/C I N J E C T E D  ESS PROPELLANT 

PROPELLANT 1 ::: 

'REV1 OU S 
STATUS 
9-1-64 

---- __ __ - - - - 

+40 53380 

+45 37190 

10090 

10050 

7945 

3700 

31785 

37u5 

68930 
--- 

TOTAL I N J E C T E D  WEIGHT 90485 ' +85 , 

INJECTED SPACECRAFT 

90570 

WEIGHT STATUS 

:HANGE3 
TO 

3IRFaNT 

-3 0 

+70 

-5 

CURREh 
STATU: 
10-1-6 

. .. 

10060 

10120 

7940 

4-35 31820 

+45 3 7190 
. - * 

+80 69010 

3ASIS FOR CURREN'I 
BLOCK I1 STATUS 

SEST 
-. 

61 

27 

24 

26 

37 
.. . __ ._ 

~ C A L  

39 

68 

68 

74 

- 

60 

%ACT 

5 

8 

3 

- - .  

1 - 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

RLCCK I 

-- C O W N D  - MODULE 'IEIGHT STATUS 

ITEN 

iilEIGHT WpTy 

Structure 

S tab i l iza t ion  & Control 

Guidance & Yavigation 

C r e w  Systems 

Environmental Control 

Earth Landing Systen: 

Instrumentation 

E lec t r i ca l  Power 

Reaction Control 

Communication 

Controls & Displays 

- USEFUL LOAD 

Sc ien t i f i c  Equipment 

Crew Syr t,ems 

2eection Control 

3nvi roment  i 1 Control 

PREVIOUS 
STATUS 
9-1-64 

(9335) 

5008 

269 

395 

4?1 

3 13 

6 50 

544 

611 

3 58 

370 

3h6 

(1225) 

- 
82 5 

270 

30 

1.0560 
- - 

CHANGES 
To 

C,URREa\JT 

(+17) 

-21 

-3 

+3 1 

-3 

+1 

+1G 

+2 

(-7) 
- 

-7 
-- 

+lo 

C U W N T  
STATUS 
10-1-64 

(9352) 

5008 

248 

392 

471 

3 13 

6 50 

575 

608 

3 59 

380 

348 

(1218) 

- 

525 

270 

123 

10570 

BASIS FOR CURREN'I 
BLOCK I STATUS 

%EST 

(31) 

11 

17 

45 

75 

35 

81 

64 

83 

5s 
3 

22 

(28)  

I r l  

31 

-- 
%ACT 

10 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

To STATUS ITEM BLOCK I1 STATUS 

BLOCK I1 

C O M N D  MODULE !GIGHT STATUS 

St r ic ture  

Stabi l izat ion & Control 

Guidance & Navigation 

Crew Systems - 
Environmental Control 

Earth Landing System 

Instrumentation 

E lec t r i ca l  Power 

Reaction Control 

Communica.tion 

Controls & Displays 

JSEFUL LOAD 

PrnVIOUS 
STATUS 

9-1-64 

(8549) 

4608 

207 

365 

391 

3 57 

736 

2 52 

6 U  

329 

299 

364 

(U1) 

Scient i f ic  Equipent  ; 80 

C r e w  Systems i 941 
i 
I 
I ’ 270 

I 130 

Rsaction Control 

Environmental Control I 
> ONTINGENCY I (120) 

Contingency 

;ROSS \EIGHT 

CURRENT I 
I +75 

+5 

+13 
I 

-16 j 
+4 j 

I 

-1 

-16 

I +10 , 

+lis 

4683 

212 

378 

395 

341 

736 

251 

625 

339 

313 

373 

10060 

11 SID 62-99-32 

4!RMMMw 

$EST 

(65) 

54 

100 

100 

78 

60 

83 

100 

85 

70 

80 

40 

(30) 

45 

(4 

61 - 

RAL 

(35) 

46 

22 

40 

17 

1 5  

30 

20 

60 

(70) 

190 

55 

100 

100 

:-> 

39 - 

$ACT 



COMMAND MODULE 

CURRENT WEIGHT EMPTY CHANC;ES 

STRUCTURE 

Decrease main display panel due t o  in tegra tb-g  the 
various subpanels or ig ina l ly  provided t o  allow 
design f l e x i b i l i t y .  

BLOCK I BLOCK I1 

(-1 (475.01 

-4.0 - 
Add lower equipnent bay supports required f o r  food 

compartments which were previously provided by 
crew sys tem.  - +8.0 

increase crew compartment heat shield based on current 
+ll.O design not allowing f o r  window thickness reduction. - 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems - t60.0 

STABILIZATION AND CONTROL (-21 . 0) (+5.o) 
Decrease SCS equipnent based on Honeywell status 

r e f l ec t ing  revised estimates f o r  humidity and 
EM1 fixes . -21.0 - 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems. - +5.0 

GUIDANCE AND NAVIGATION 

Increase op t i ca l  equipment due t o  recoding 
opt ics  cover and opt ica l  shroud from Controls 
and Displays based on MIT s ta tus  report .  

Decrease G & N equipment based on N I T  status 
r e f l ec t ing  current weight of the Block I-F 
system. 

Increase rendezvous radar provisions based on 
revised estimate of umbilical relocation change.. 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems. 

+4.7 +L. 7 

-7.7 - - 

- +2.3 

- 6 . 0  

12 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

C O M N D  MODULE 

CURRENT WEICHT ENP"Y CHANGES 

BLOCK I 

(-1 

BLOCK I1 

(+4.0) cm s y s m  

Add work and food preparation shelf and stowage 

Add weight reduction contingency previously not 

drawer assembly per current requirements. 

d i s t r ibu ted  t o  the  various systems. 

+3.0 

t1.0 

(-16 0) ENVIRONMENTAL CONTROL 

Increase water-glycol c i r c u i t  plumbing and hard- 
ware based on current drawing calculations. 

Delete added pump required f o r  Service Module 
freon heat t r ans fe r  system as t h i s  system has 
been deleted. 

+3.2 +3.2 

-10.5 

Decrease waste management system based on delet ing 
t h e  bacter ia  control un i t  per current system 
requirements . -3.2 -3 02 

Decrease postlanding vent i la t ion  system based on 
de le t ing  water pump and hoses per current system 
requirements. -4.0 

Delete Service Module heat t ransfer  system wiring 
as t h e  Block 11 vehicle does not employ a tempera- 
t u r e  control system. -3t5 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various system. +2.0 

(-1.0) INSTRUNENTATION 

Increase viewfinder stowage container based on 
revised estimate. + L O  +1. 0 

Increase f l i g h t  qua l i f ica t ion  tape recorder based 
on current procurement specif icat ion requirement. +30.0 

13 
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COPIMAM) MODULE 

CURRENT WEXGHT EMPTY CHANGES 

BLOCK I BLOCK I1 

INSTRUNENTATION (Cont Id. 

Decrease wiring based on current estimate of 
relocated umbilical and weight reductions. 

Increase PCM un i t  based on current vendor eskimate. 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various system. 

ELECTRICAL P O W  

Increase power conversion inverters based on 
current Westinghouse s ta tus  report r e f l ec t ing  
EM1 fixes. 

Increase wiring based on revised estimate of 
umbilical relocation and wire weight reduction. 

Decrease phase correcting capacitor based on 
current drawing calculation. 

Increase terminal d is t r ibu t ion  panels based on 
current drawing calculation. 

Decrease umbilical disconnect based on revised 
estimate of umbilical relocation. 

Decrease e l e c t r i c a l  transmission connector based 
on current estimates. 

Increase i n t e r i o r  f loodlights due t o  replacing 
with l a rge r  un i t s  employing standard filament 
lamps. 

Increase RCS sequencer based on current drawing 
calculation. 

Increase i n s t a l l a t i o n  provisions based on current 
drawing calculation. 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems. 

-19 0 

+2.0 

+15.0 

(-16.0) 

e.7 

+U.O 

-2.0 

+1.3 

-27.0 

-28.0 

+3.4 

+2.8 

+3.8 

+11.0 

SID 62-99-32 



C U W N T  WEIGHT EMPTY CHANGES 

BLOCK I B U C K  I1 

M A C T I O N  CONTROL (+LO) (+10.0) 

Increase engines based on current Rocketdyne 
s t a t u s  re f lec t ing  vibration requirements. +1.0 +1.0 

Increase wiring based on revised estimate of 
umbilical relocation change and wire reductions. - +8.0 

Add weight reduction contingency previausly not 
d i s t r ibu ted  t o  the  various systems. 

CObNUNICATIONS 

Decrease the VHF AM and FM transmitter equipnent 
based on Collins report  re f lec t ing  ac tua l  in 
l i e u  of calculated weights. -0.6 - 

Increase t h e  cent ra l  timing equipnent based on 
l a t e s t  Elgin information re f lec t ing  a revised 
estimate. +2.0 - 

Decrease recovery antenna based on revised 
estimate of changes t o  CCA 201. -5.0 -6.7 

Increase transmission l i n e j f o r  t h e  C-Band antenna 
based on revised estimates u t i l i z i n g  cables 
capable of withstanding higher temperatures. +5.8 - 

Increase transmission l i n e s  fo r  the  VHF-2KMC & m i  
Antenna based on revised estimates u t i l i z i n g  cables 
capable of withstanding higher temperatures. 6.1 - 

Increase comunication equipnevt based on revised 
estimates f o r  the Block SI equipnent repackaging. - 4-10.5 

Add a multiplexer required t o  perform CSM EYA 
duplex voice communication and EVA/CSM GOSS and 
IXN/CSM/COSS voice conference capabili ty.  - +4. 5 

/ 
Increase the  2KMC (Ami Antenna Switch based on revised 

estimate. - 44.2 

SID 62-99-32 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULF, 

CURRENT WEIGHT EMPTY CHANGES 

BUCK I BLOCK I1 

COMMUNICATIONS (Cont f d. ) 

Decrease VHF Qnni Antenna transmission lines based 
on revised estimates of cabling lengths. 

Add a la tching re lay  required t o  convert the  
Up-Data Link pulse signal t o  a D.C. voltage 
su i t ab le  f o r  energizing t h e  abort request l i gh t .  +1.7 

Increase high gain antenna w i r i n g  and coax based 
on revised estimate of umbilical change. 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems. 

(+2.0) CONTROLS AND DISPLAYS 

Increase main display panel equipnent based on 0 
miscellaneous drawing calculations. t-o.7 

Increase G & N computer keyboards based on current 
MIT report. +2.0 

Increase G & N map and data viewer based on current 
NIT report. 4Q.3 

Increase G & N Navigator Display based on current 
ITIT report. N . 3  

Decrease G & N Navigator Display based on recoding 
op t i ca l  equipnent t o  Guidance and Navigation 
consistent with current MIT report. -4.7 

Decrease G & M Block I1 computer keyboard based on 
current MIT report .  - 

Increase caution and warning detector based on current 
Autonetic s ta tus .  4-1.5 

Add an SCS hand control cable junction box based on 
current drawing release.  +l. 9 

-8.0 

+2.5 

+ll.O 

( e . 0 )  

4-0.2 

- 

5 

-4.7 

-6.4 

- 

+1.9 

16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT WEIGHT EXPTY CHANGES 

BUCK I BUCK I1 

CONTROLS AND DISPLAYS (Contfd.) 

Add an up-data l i n k  display t o  provide d i r e c t  
readout of information transmitted by GOSS 
per  NASA direction. 

Increase wiring provisions based on revised 
estimate of weight reduction. 

Decrease angle of a t tack  display based on current 
ea timat es . 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems. 

TOTAL COMMAND MODULE CURRENT WEIGHT EMPTY CHANGES 

SID 62-99-32 



COMMArn M09t'LE 

CURRENT USEFUL LOAD CHANGES 

- 

CREW SYSTEMS 

Add two PUS mounted ccmnrmnication, e l ec t r i ca l  
monitoring and telsmetry per NASA direct ion 
( G m  

Delete one water cooled constant w e a r  garment 
per NASA direction (GFE). 

Decrease supports based on revised estimate. 

Add weight reduction contingency previously not 
distributed t o  the various systems. 

ENVIRONMENTAL CONTROL 

Decrease l i t h ium hydroxide and containers based 0 
on C02 absorption and mission duration. 

Delete chemical disinfectant based on delet ine t h e  
bacteria control uni t  per current systan 
requirements . 

B U C K  I BUCK I1 

(-1 (t9.0) 

- -2.0 

- -0.6 

- +2.0 

(-7.0) (-16.0) 

-3.2 -12.2 

-3.8 -3.8 

TOTAL COMMAND E103TJU CURRENT USEFUL LOAD CHANGES -7.0 -7.0 

18 
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N O R T H  A M E R I C A N  AVI . \T ION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COFQ.IAND MODUIE 

CONTINGENCY 

CONTINGENCY 

Remove the  weight r e h c t i o n  contingency eztry due 
t o  d i s t r ibu t ing  it t o  the  various systems. 

TOTAL This page 

TOTAL COMMAND I4ODUL;E CURRENT WEIGHT EHPTY CHANCES 

TOTAL COMMAND MODULE CURRENT USEJWL LOAD CHANGES 

TOTAL COMMAND MODUU CURRENT WEIGHT CMm 

BMCK I B W K  I1 

(- 1 (-120.0) 

- -120.0 

- -120.0 

+17.0 497.0 

-7.0 -7.0 

+lo. 0 -30.0 

19 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

BLOCK I 

SERVICE M O D W  WEIGHT STATUS 

WEIGHT EMPTY 

Structure 

Environmental Control 

Ins tnunent ation 

Electr ical  Power 

Main Propulsion 

Reaction Control 

Communication & Rendezvous Radar 

USEFlTL LOAD 

Reaction Control 

Electr ical  Power 

Environmental Control 

Main Propulsion 

rOTAL SERVICE M O D m  BURNOUT 

PREVIOUS 
STATUS 
9-1-64 

(7761) 

2339 

164 

130 

w 
30% 

589 

1 

(2119) 

838 

503 

208 

570 

9880 

CHANGES 
TO 

CURRENT 

(+70) 

+9 

+53 

-11 

+5 

+u 

+70 

CURRENT 
STATUS 
10-1-64 

(7831) 

2348 

217 

130 

1437 

3090 

594 

15 

(2119) 

838 

503 

208 

570 

9950 

BASIS FOR CURRF;N? 
BLOCK I STATUS 

81 - 

(u) 
15 

1 

51 

20 
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N O R T H  A M E R I C A N  AVIATION, INC.  SPACE and INWRMATION SYSTEMS DIVISION 

BLOCK I1 

SERVICE MODULE WEIGHT STATUS 

ITEN 

JEIGHT EMPTY 

Structure 

Environmental Control 

Instrumentation 

E lec t r i ca l  Power 

Main Propulsion 

Reaction Control 

Communications & Rendezvous Radar 

JSEF'UL LOAD 

Reaction Control 

E lec t r i ca l  Power 

Environmental Control 

Main Propulsion 

2 ONTINGENCY 

TOTAL SERVICE MODULE BURNOUT 

PREVIOUS 
STATUS 

9-1-64 

10050 

CHANGES 
To 

CURWNT 

(+u) 
+29 

+6 

-13 

-2 

+rcz 
+80 

-2 

(-70; 

- 
+70 

XRRENT 
STATUS 
10-1-64 

10120 

ASIS FOR CURRENT 
BLOCK I1 STATUS 

%EST 

(34: 

35 

20 

35 

30 

31 

30 

100 

-- 

27 
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S D  62-99-32 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT WEXHT EMPTY CHANCES 

STRUCTURE 

Increase a f t  bulkhead due t o  adding bonded doubler 
t o  increase cross sect ional  area f o r  Service Module 
t o  Adapter loads. 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems. 

ENVIRONMENTAL CONTROL 

Increase temperature control  system based on 
calculat ion of current released drawings. +44. 8 

Increase c m o n  items supports and hardware which 
had previously assumed t o  be included i n  the  
s t ruc ture  weight and were omitted. + A 5  

-4.3 

-2.0 

Decrease water supply system plumbing based on 
calculat ion of released drawings. -4.3 

Decrease oxygen system plumbing based on calculat ion 
of released drawings. -2.0 

Delete miscellaneous hardware not required with t h e  
de le t ion  of t he  TCS system. -1.6 

Decrease wiring consistent wi th  revised estimate of 
weight reduction. -0.6 

(-13.0) (-1 INSTRUlENT AT ION 

Decrease e l e c t r i c a l  provisions based on revised 
estimate of umbilical relocation and wire weight 
reduct ion. -18.0 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems. +5.0 

22 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE IIIODULF, 

CURRENT WEIGHT EMP'I'Y CHANGES 

Increase oxygen tank support shelves based on 
t h e  addition of s t i f f ene r s  and r eca lmla t ion  
of f i l l e r  and bond. 

Increase f u e l  c e l l  per current Pra t t  and Whitney 
s t a t u s  adding a temperature sustainer and control. 

Increase fue l  c e l l  plumbing supports based on 
recalculat ion of drawing changes. 

Increase f u e l  c e l l  attachments based on recalculation 
of drawing changes. 

Decrease e l e c t r i c a l  transmission connectors based on 
current estimates. 

Decrease shape charge assembly based on current 
drawing calculations . 

Increase shape charge due t o  additional requirement 
f o r  t he  relocated umbilical. 

Decrease wiring based on revised estimate of umbilical 
relocation. 

Decrease pyrotechnic devices consistent with current 
drawing calculations. 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various system. 

MAIN PROPULSION 

Increase engine based on eliminating change t o  
incorporate SPS e l e c t r i c a l l y  operated b a l l  mlves .  

Increase wiring based on a revised estimate of t h e  
umbilical change and w i r e  weight reduction. 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various system. 

BLOCK I 

(-11.0) 

4.0 

+12 . 3 

+ 1.8 

+1.4 

-19.8 

-2.7 

- 

- 

-10.0 

- 
( -  1 

- 

- 

- 

BLOCK I1 

(-2.0) 

- 

+I203 

+1. 8 

+l. 4 

-17.5 

-2.0 

+20.0 

-16 0 

-10. 0 

4-80 0 

(+42.0) 

+lo. 0 

+3.0 

+29 . 0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODUIX 

CURRENT WEIGHT EMPTY CHANGES 

BLOCK I BLOCK 11 

REACTION CONTROL (+5.0) (+80.0) 

Increase engine per Marquardt s ta tus  redesigning 
th rus t  chamers Lo eliminate shattering. +5.0 tj.0 

Increase re f lec tors  and insulation based on Service 
Module boost heating and RCS plume impinwent 
requiring cork in s t a l l a t ion  and eliminating titanium 
facesheet saving. 

Increase wiring based on a revised estimate of t h e  
umbilical change and wire weight reduction. 

Add weight reduction contingency previously not 
d i s t r ibu ted  t o  the  various systems. 

COMMUNICATIONS AND RENDEZVOUS RADAR 0 
Add an antenna f o r  o r b i t a l  HF voice communication 

capabi l i ty  per CCA 201. 

Decrease VHF antenna and transmission l i n e s  per 
revised estimates. 

TOTAL SERVICE MODULE CURRENT WEIGYT EMPTY CHANGES 

- G5.0 

- +2*0 

+8.0 - 

(+U.O) (-2.0) 

t-14.0 - 

- -2.0 

q o .  0 +140 0 

24 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S> TEMS DIVISION 

S E R V I C E  MODULE 

CONT1NC;ENCY 

CONTINGENCY 

Remove the  weight reduction contingency entry 
due t o  d is t r ibu t ing  it t o  t h e  various systems. 

BIQCK I BLOCK I1 

(4 (-70.0) 

TOTAL This Page 

TOTAL S E R V I C E  MODULE CURRENT WEIGHT EMPTY CHANGES 

- -70.0 

+70.0 +I40 . 0 

TOTAL S E R V I C E  MODULE CURRENT WEIGHT CHANGES 

~ 

+70 . 0 VO. 0 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

BLOCK I 

LAUNCH ESCAPE SYSTEN 

WEIGHT STATUS 

ITEN 

Structure 

Elec t r ica l  System 

Propulsion System 

Main Thrust 
Je t t i son  
Je t t i son  Motor Skirt 
Pitch Control 

Separation Provisiotlb 

C/M Boost Prot. Cover 

U S  - NO BALLAST 

BALLAST 

TOTAL LAUNCH ESCAPE SYSTEN 

JREVIoiiS 
STATUS 
9-1-64 

uc84 

53 

4774 
434 
92 
49 

15 

520 

8055 

XANGES 
TO 

XFREIVT 

+5 

+5 

CURRENT 
STATUS 
10-1-64 

14% 

53 

4774 
434 
92 
49 

15 

520 

7421 

639 

- 

8060 

3ASIS FOR CWZEN? 
BLDCK I STATUS 

%Es 

55 

73 

53 

100 

19 

100 

ZCAL - 
40 

27 

100 

100 

47 

73 

68 - 

%ACT 

5 
- 

LOO 
LOO 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

9-1-64 

BLOCK I1 

CURRENT 

LAUNCH ESCAPE SYSTEM 

WIGHT STATUS 

Structure 

Elec t r ica l  

Propulsion System 
brain Thrust 
Jet t i son  
Je t t i son  Motor Skirt 
Pitch Control 

Separation Provisions 

C/M Boost Prot. Cover 

LES - NO BAUST 

BAWST 

TOTAL LAUNCH ESCAPE SYSTEM 

PREVIOUS CHANGES I CURRENT 
STATUS 1 TO I STATUS 

u g h  

53 

4774 
434 
92 
49 

15 

535 

7436 

509 

7945 

-5 

-5 

10-1-64 

U84 

53 

4774 
434 

92 
49 

15 

535 

7436 

5oc, 

7940 

~~~ ~~ 

3ASIS FOR CURRENT 
BUCK I1 STATUS 

%EST 

55 

73 

53 

100 

19 

100 

24 - 

&CAL 

40 

27 

100 

100 

47 

- 
73 

68 

:ACT 

5 
-I 

100 
100 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTEM 

CURRl3NT WEIGHT CHANCES 

BALLAST 

Change b a l l a s t  consistent with Command Module and 
LE3 balance requirements. 

T9TAL LAUNCH ESCAPE SYS"4 CURRENT WEIGHT CHANGES 

BLOCK I BLOCK I1 

(+5.o> (-5.0) 

+? .O -5.0 

3 . 0  -5 .O 

28 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

360 

100 

BWCK I 

ADAPTER WEIGHT STATUS 

90 10 

100 

ITEM 

TOTAL ADAPTER 

PREVIOUS 
STATUS 
9-1-64 

3750 

Structure 

Electrical 

SepAration System 

Propellant Dispersal Systean 

I 3220 70 

360 

I loo 

CHANC;ES 
TO 

CURRENT 

C,IJFtW,NT 
STATUS 
10-1-64 

3220 

SIS FOR C e T  
BUCK I STATUS 
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NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

PRGVIOUS 
STATUS 
9-1-64 

BLOCK I1 

ADAPTER WEIGHT STATUS 

CHANGES 
TO 

CURRENT ITEM 

TOTAL ADA= 
* 

Structure  

E lec t r i ca l  

Separation System 

Propellant Dispersal System 

3145 

70 

360 

1 2 5  

3700 

SID 62-99-32 - 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

S TRCTCTlT2 

Decrease akl-ator &le t o  incorporating a boost ?rotecfi.ve 
cover t o  carry the  boost and abort loads and allow the  
ab la to r  t o  be designed f o r  entry t e ~ p e r a t u r e s  m l y ,  
a l s o  add a Clhsmlal cont ro l  coating wh!ch allows a 
rec 'wtion i n  tenperature of t h e  ab la to r  D r i e r  fc trtry 
f r m  +250 t o  lOOF and allows a reduc+.j.or! of required 
ab! a t o r  + . h i c h e s s .  

3ecrsase ab la tor  due +m r c d e s i g  jncoq-oratjry a f!at 
+cD fcward heat shleld t h a t  i -5  cut, hack +,c s t a t i o n  10L .5 
and allows exhema1 ~0urlf.in.g of t,?v dockirg syct,m wkich 
i s  protmcta.! by t h e  %sit ?rotect:--re Cover. 

Focrease forwar? heat sh.5 e'-2 c+cf to redesi i ncoToraf5-g 
a f l a t  tor, f3rward h n a t  sh!ald t h a t  j.3 VI% back fo 
Sta t ion  1 O L . ?  ayd allows external  mounting of the  ?ocking 
s y t e m .  

Increase s!?e ba tch  cover ?YP t o  ad-linc nrovisicns t~ 
operate t h e  hatch ?over la tches  from the  m t s i d e  ar.' 
ad4  an alIJrnjnm irner .;%e& whi-.b w!ll cnvpcnsate f o r  
tJf-e7al . l is t?r t ion experieT.ced when it is  o p e ~ e ?  in 
deep space. 

Recrease inner  s t ruc tu re  dl10 t,o r e d w 4 . p  ut :J i ? i r g  a 
slng~-e-noin+, "stat5.c gi.nka! 11 ( f!.owsr-pct ) chu+.e r l a s r  
a t t achwnt  . Th:s arrangement remves ?.'le concent,rated 
2);ut.e loads from the  longerons, an.' el.!..r'-nat.?s +,he 7.ai.n 
c tut  e r t s e r  wrap-aroun5 loads from the bulkhead 9 s v t . s  
arc? from % h e  forward cylinder. 

gecrease t h e  side access hatch ar,d hat.ch cover ?lie tm 
d e l e t i r ~ ~  the w?.ndow which ~511. 79% be 1:sed. f o r  anv 
Apol1.0 lunar  !.an?.inZ -;issS.nps. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

IncrPase cent,er section h s a t  s h i  e71 svbstructmy d u e  t c ?  
t b e  at tachmrlt of t.9e rP.3 ocated hor i ion ta l ly  mounted 
fcrward p i tch  motors asseably. 

Pecrease crew comnartment heat shield s u b s t x c t u r e  due t o  
u t i l i 7 i n g  t i t a n i u m  i n  l i e u  of stee! f o r  t he  a f t  compartment 
(pork chop) frames. 

Decrease main d.+-splay panel ?us t o  imtegrating t h e  various 
subpans! s oriEinal3.v nroviderl t o  a13 ow des?  gn f l e x i b i l i t y .  

Decrease lower equipment bay s t n r t u r e  an? col.dplat,ea duo 
50 redscign iqcornorat irg full el.estmni? repackapbg arcl 
rv thnc?  of mounting equipment t o  t h e  frames a t  Xc 43, and 20 
t.).us reducing +..he nuvber of ver t ica l  mmhers requi red. 

%crease forward. h e a t  shield d r e  t o  removal of access door 
t o  oi t c h  motor. 

Add lower equilpment bay supports rsqu9.red f o r  food 
compartmmts whi ch were prevlowly nrovi ded b~ Sr-w 
Sgs5ems. 

Add a docking systen; consisting of a probe and drogue 
mechanism requtre.! to t r a n 9 f v  two crpwman from rl”‘ 
vehicle t o  t h c  T,W v h S c l e  in l u n a r  rendeevous. 

I n  ?rease second.ary s t ruc ture  hoat shlel  d equipneqt 
area due t o  t h e  relocation. of  the c o m n d  vodule t o  
serv! ce module uT.bil?. ca!. . 

Delete secoqdary s t ruc t a re  slipports required for Block T 
I??:? equipme-t 

+7.0 

41.0 

-4 .O 

4 5  .o 

-5 .o 

+e.o 

+150.0 

+3@. 0 

-27.1) 

+60.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

%crease equipment and wiring &E t o  repackaging for t h e  
r i m y  Taunted lower equipment bay concept and inco rpora tbg  
redundant swtt,.;hi.rq f o r  e l k h a t i n g  inflI.ght mai n t e n a n x  
conststent w i t h  himl.ditp and F.1 proof!-ng. 

Decrease e!-ectrical wj r in?  a-c? conn.?ct,ors based on reduced 
w i s e  g a y e s  an? utili7ing small sornectors. 

Add weight reduction ncm?!-npennp. 

3ecrease equipment and wirS.np, due t o  incorporating 
t h e  Block I1 G PI M systelr f o r  t h o  !.unar spacecraft. 

Increase wir+.ng comis ten t  w i t  1? preliminary requirements. 

Cecrease e l e c t r i c a l  w i  r i n c  and connsctmr b a s d  on rediJced 
w i r e  gauges and u t i l i z j  ~g small connwtors 

Add wirj ng provfs5ons f o r  t h e  rendewow radar r?quiprnPnt.. 

Decreaw? wiring due t o  reducing requirement of t h e  coqtrols 
an.4 displays comnuter keyboard. 

Add wei . ?k t  reduction contingency. 

lncrease egress accessories due t o  adding a ids  for  extra 
vehicular activit.4 e s .  

F e l n t ~  food ctoraye boy supnorts as t h i s  requS.remmt "as 
been int,ssratPd w i t h  secondav s t ruc ture  d o s f p .  

Pecrease crew couch cbe t o  r e 4 4 g i n y  fo r  a uniti.iec! confi- 
plvratS.on offeri?c irrprovsd oneratioFal capabi.1.i t T -  though 
compatible with t h e  3locL: T: a t t  v u a t i  01 systanl. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

Add a free condensate control  required t o  r6nimiw t h e  mount 
of condensation i.n t h e  cabin which i f  excessively accumulated 
would  hamfu l ly  a f f e c t  t h e  respirat,ion of t h e  crew and cause 
deFradation of e lec t ronic  equipment. 

Provide t h e  C02 absorber elernents with a bypass i n  order t o  
a t t a i n  n i n i m r  oqrgez ~ s w  o f  10 S F Y / Y ~  i n  3 .  f; psia ( su j  t ed  ) 
condition. 

Add a LTC water t r a n s f e r  system. 

Increase AiFesearck cmponerts consistent with current ?lock I T  
requirements. 

CeLcte wir: PT.OT'~,S?.OTP f o r  S e d  29 ?'0&!3 e tecysrat-ire 
cc?t,rol sys1Je~r. 

0 Add provtsions f o r  a post lar.ding v e ~ t + . l a t i n r  q-steq. 

Incrsase wirinc provisions consirtent with preliminary 
requiresnents 

Cecmasq e l  e c t r l  c a i  viri?,o a n i  C O ~ - E C +  o r s  based on re+uzed 
g u g e s  aqd u t3 l i s ing  mal l  connectors. 

Add weight roduct ion  cor.tingercy. 

Add a ! 3)  bag €3 otat,!-on eyste-.. 

?edesis=r main para-hute fo r  higker dmendi-ng weigh%. 

Add a sqa pick-up 5ook 50 f a c i l l t a t e  recovery. 

+lo. 0 

+1CI.o 

+?.O 

1-3 .o 

-1: .o 

+L.'! 

+3.O 

-5 .o 

+2.0 

(fF36.0) 

-4.0 

+40.0 

+35.0 

i15.0 
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ms TRUIERTA TI ON ( -3U.O) 

Delete !? Pr 2 i n s t m e n t a t i o n  required fo r  f l i g h t  qualiflcatior. .  -122.0 

Add FJuclear Radiation Dectection provisions require1 f o r  t h e  
lunar  vehicle. N.7 

Add wiring t o  ? r o e d e  connection between the  caution and warnir.g 
panel and t3e mi's previously tes ted  with t \ e  in-f l ight  t e s t  
sys t 9m . 15.0 

Add provisions t o  provide f o r  S-1V !! 3% ir,ts?face. +20.0 

Add checkout provisions f o r  t h e  L? i n  t he  stowed am2 docked 
positior.. +2E!. 0 

gecrease P!X equipment due t o  repazkaging f o r  t h e  r ing  mounted 
lower equl-pment concept. -15.0 

Add an in-fliEht test s:rat,em panel.  +5 .o 

Increase wiring consistent w5th t h e  present operational ins tn i -  
mentation requirements. +49 .O 

Eecrease e l e c t r i c a l  wiring a x l  comectors based on reduced 
wire gauges and ut i l j -z ing cmnectors. -@I.. .7 

Cecrease w5riv.g based OP relocating rJI: t o  SM umbilizal. -2e. 0 

Add weLght reduction contingency. tl.s.0 

TI'UCTPICAL POW!% (+17.0) 

Add a D C - X  line voltage regulators t o  regulate  t he  output 
a t  28 + - 0.5 vo l t s  f 3 r  ?ostlanding loads. +4.0 

Increase entry-postlanding ba t t e r i e s  based on current landing 
and postlanding loads. +21.0 

Increase e lgc t r i  cal. w5rtpg ar.d conrlectors consis tent  w i t h  %he 
1300 wire unbiliTal requirements +33 .O 

necrease wir9ng and connectors hased on reduced wlre gauges an2 
u t i l i z i n g  small qomectors. -3?. 0 

0 Decrease wiring based o*1 relocatfng CY t o  SEI irmhjlical. 

Add weight reduction contingency. 

-13.0 

+11 .o 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

P c r e a s e  e lec t r f - ra l  \.F;_rLq conpi stwt wi th  :\e present 
requirezents. 

- uecrease e r i n g  'zased on relocated CF t o  $? m b i l i c a l  

Add weight reduction contingencv. 

3elett.e ?-sand antema an3 u t i l i z e  S-Pan? f o r  l o w  a l t i t u d e  
t.rac!d nz. 

n . ecrease equiprept and wiring due t o  repackaging f o r  t h e  r i yg  
mounted lower equiprer'. bay co?ce?t i ncornorating humid i ty  and 
EX1 p r o c f k s  somist .er. t  w 5 t  b no i y f l i g k t  m4.nfo~ance .  

Replace +,be scir.l+,ar an+?rna ~ 5 t h  +,he "S" ban:! ar+.enna. 

Transfer tho ':I-.. antema too the  Service ?"odule. 

T increase e l e c t r i c a l  wiring Sased on revised estjmates. 

Yecrease w*.ring ard connectors based on reduced wire gauges 
and u*,ilizing small connectors. 

Increase eloctrf-yal y o v i s i o n s  due t o  add5ng wiring required 
f o r  tho h?&h gain anterr.a. 

Delete o r k i t a l  XF voice comunication capabi l i ty .  

De le te  PFF art enna erec t ion  mechana s m  as t h i s  fumct*i_on is blii7.f 
i ? t o  t h e  F l o r k  T1 system. 

9ecrease h i c h  gain antenna wiring based on relocated umbilical. 

Add ws tgh t .  reduction contfngmcg. 

( -20.0 ) 

+16 .o 

-26.0 

-1.1.0 

+ l . O  

(-67 .O) 

-17.5 

-52.1 

120. L 

-27. L 

+9.0 

-lL.O 

+IO. L 

-3 e 0  

-1.8 

-2 .o 

+11 .o 

36 
SID 62-99-32 



C O ? T A T  ?'P!XV,? - 
CIR?!?JT 5 T I M T D  WIC!!? 3:PTV C'-Y,~'SES ?P Q!P?v TT 

CONTP.OTS A?!? PISPTAYS 

Chewetch rn.ou-ti.ry panels f o r  t h e  LOP vehicles  t h a t  ~oc1.l not 
be accomplished due t o  schedule on !?lock T .  

Eecrease lower equipmer.t bay C 8: PT cor?trols ard displays due t o  
incorporating the  Slock T I  C R- 1" sp tem €or t h e  lunar  
spacecraf t .  

Add rendezvous radar panel requjred fo r  LOR mission, 

Add Nuclear F,adia+,ion Display. 

Add h i g h  gain antema control  require? f o r  deep space 
comunicat5on. 

Increase caution and warnirg detector  

Yodi fy  control  an3 +?.splay fo r  t h e  lunar  vehicle. 

Vt,j l i z e  a p a r t i a l  main dlsplay computer keyboard. 

0 

Decrease main dj-splay panel due t o  eli.ni.nat,inc subDane1.s 
and diso3a:r by increasing t i m e  s h a r i y  of display. 

Add a? angle of att.ac'< +,isplay. 

Increase e l e c t r i c a l  wiring consistent w i t h  t h e  1300 wire 
umbilical  r e q u i r e x n t .  

"crease wiring and connectors based on reduced wire gauges 
and u t i l i z i n g  small comectors.  

Add an up-data link display. 

Add weight reduct5.on contingency 

TQTAL COWAXD EIODUE FS"'I?4ATD hTI?-!!T W T V  CP!P?3ES TO FLOCY 11 
(To be brought forward ) 

4 .0  

-9.2 

17.0 

'3.5 

-L. 5 

4 . 5  

-+a. 5 

-9.0 

-5.8 

+2.0 

+23.0 

-37.0 

+13.0 

+6.0 

-706 .O 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Add s c i e n t i f i c  equipment based on current 1.09 mission 
requi rener t  s . 

Add two por+.at.le l i f e  support systems hased on t h e  current 
requiyementa of t h e  IO? vehicle and TLT! 

Decrease hygfene all$ nedi ra l  st,orage boxes based on redesign 
of containers :.kat cannot he accomlished on e a r l y  Flock I 
vehicles.  

U t i l i z e  Apollo spacesujts i n  lieu of C e ~ n i .  

Add mare glove, r e p a i r  k i t  and r i r g  seals f o r  t h e  Apol1.o 
spacesuit  per  ?USA. 

Tlecreass survival  k i t  bawd on I'ASk in7fomat.ion ref3 pcti.np 
(1) t ,hres men l i f e  r a f t  ill lieu of ( 3 )  one nan 1-i.fe raf ts  
and t'yeir associat  ed equipment . 

Decrease food based on ciiment, '!ASA requiremert,s. 

Add t.wo charged water cooled constant wear garments per  
current NASA l ist .  

AdG weight reduction cont5ngencp. 

VIVT FO\QFVTAL C OWROT. 

Decrease l i thium hydroxidq based on lunar  mission 
analya i s . 

+80.0 

(+125.0) 

+DO. 9 

-5.8 

+lo. 6 

f3.7 

-8. f; 

-3 -9  

+7.0 

-tl . 0 

(-9.0) 

-9.0 

+196.0 

-706.0 

-510.0 

38 
SID 62-99-32 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Add s t r u c t u r a l  beef-up required t o  support t h e  rendezvous 
radar equipment. 

Add s t r u c t u r a l  provisions fo r  supporting t h e  high gain 

Increase s t ruc tu ra l  provisions f o r  t h e  C/V t o  S/M umbilical 

a d e n q a  required for deep space co rnx ica t ion .  

f a i r i n c  d.ue t o  enlarping t h e  capacitp t o  1300 wires. 

Increase ergine n0ur.t and. S a c h p  s t ruc ture  due t o  s t i f f n e s s  
requirements. 

Add nicrometeoroid prot,ection i n  outboard sec tors  of t h e  four  
pr-?ella?t  tanks t o  a f ford  the  grea tes t  re l iahi l i  ty .  "'he 
sh i e ld ins  w i l l .  be of an internal type mounted d i r e c t l y  t o  
t h e  ouclkoard panels. 

Decrease s t ruc ture  due t o  reducing fac tor  of s a fe ty  from 
1.5 t o  1.4 on a l l  s t ruc tures  requiring redesign. 

Decrease outer  s h e l l  panel based or) redesign t o  a simi-arched 
s t ruc tu re  w i t h  a lesser end momert requirmorlt and. a change 
!-I? +,he h c l  ium preasurirat ion access door from striictural t o  
nonstructural  . 

Pecrease r a d i a l  beams due t o  reduct,ion i n  web gaums, s t i f f e v e r  
cap area, and inner  and outer  cap areas. 

gecraase forward bulkhead due t o  redeslg7l?; t o  a srJider t.niss 
F t  r'i3tin-c I- l i e u  of ho3eycomb panels. 
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(+103.0) 

4-35 .O 

+3@. 0 

+9.0 

+5@. 0 

+no.  0 

-25 .O 

-50.0 

-13 .O 

-".Q 

-?.O 



k l e t J e  ?,S tempcature  caztrol sys%en as th5s srsten 5s not 
u t i l i z e d  on the Block I1 vehicle. -1.21.0 

Increase rad ia tor  s i z e  bas& on philosophy chaFge a?.lotri ng 
sele c td f ve f r e  c 2 ir 6 .  +23,0 

Add radiaflon detection sensom %o t he  Zervice Kodule. +g. 0 

Add provisions for  LEtt noq5tcri.n.g i n  a stowed posi5ior. 423.0 

Increase wirlng consistent. t h  t h ?  l?OO d-re lmbilical .  -%C. 0 

Pscrease vi-inz and connectors bmcd or reduced .&re gauges 
and u t i l i z i n g  small connectors. -54.0 

-6.0 0 Decrease wiring based or, re1ocatir.g 2 4  t o  SY umbilical. 

Add weigkt re&iction contingency, f5.O 

5 c r c a s e  'internodular plumbing due t o  itddlng rad!.a%r 
values required on t h e  Slack II vehicles,  +?.3 

Increase wi r i rg ,  comestors ax! shape charge consi s + m t  
w i t h  t h e  7300 w i r e  umbilical. +3?. 0 

%crease wiring and comectors based on reduced wire gauges 
aye! c t i l2z ixg  small coxsct.ors.  -??. 3 

I?crcase shane charge base:! 0-1 retlw.xt.e.r! uT.?C!2cal roquireacnt. , +2@. 0 

b c r e a s e  wiring baaed or! r e l c c a t b g  '34 t o  SI! u ~ S i l i c a l .  -2.c 

3ecrease ssquencer based on removing battery ar,d u t i l i z i n g  f ixl  
cell p w e r  f c r  pprotechnice.  -7.0 

Dccrsaae 0ycrg.o~ tarzk s.2ppo-t she l f  consisteqt El-ock XI reloca?ed 
shelf allowancc. -6.0 

Ad-' wsl C h t  rediicL. 2 or v n t  ingmcy. +e.o 
40 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Decrease propsllant and oxidizer tank gauges basad or 
refined tank pressure r q a a t i o ?  by u t i l i z i n g  precision 
valves which allow design for pressvre nel ief  a t  225 p s i  
rather than 240 psi .  

Decrease propellant ar.d oxidizer tanks due t o  skorter,ing t k e  
t a r h  f o r  a &L,030 povnd usab2.e propel.lan+,. 

!.3d 5 so?..a5ioq v a l v e  t o  t h e  SPS to a1.lor.r f o r  Ta lq tenaxe  
w 5 t h  loaded propellant faplcs. 

I rc rease  wiring consiztent orith t '?e 1300 wire unhi7.ical. 

gecrsase wir i rg  a x i  comectors Sased on r e d x e d  w i r e  gauges 
and uti l iz l .ng small conr,ectors . 

?ecrease wiri9g based on relccat5ng CY t o  SI! m??iU.cal. 

Add weight reduction zantlngeccy. 
0 

Increase re f lec tors  and ir-sulat.ion based on service rr9dule 
boost. heating a3d RCS plume -3piqpmer.t. 

Increase d .? ing  consistent w i t h  the l3O@ wire ixnbilical. 

Decrease wiring acd comectors based. on re?uce< vire gauges 
an.?. utilisinz mall corxect ors . 

?educe attachren5s f o r  s t ruc tu ra l  closoouts 07 PCS paqels. 

CONIITIZCP TI!)>JS 9. PEuTEZVOUS F t A W ?  

Ad? high-gain antenna system required for  deep spacs 

Add rendezvous radar equipment consistent d - t h  %he I.OF, 

Transfer V!JF communication antenna from the  ?omand ?70d~le .  

Delete o r b i t a l  HF an tema  required f o r  91cck J on?.y 

corrunications. 

requirencnts. 

0 
TPTAL SP.I,TCE VYITJTX ZSTTXAW FTTIET SPTV C : ~ C - E  TC BLOCK '11 

-50.0 

-1P9.0 

-1q.0 

-1 .o 

+?? .o 

(+I 0.0) 

+15.0 

+I3 .o 

-17.0 

4 . 0  

-7.. 0 

'8.0 

(+233 .0) 

6 9 . 0  

+1L?. 0 

+29.0 
-11.. . c 
+71.0 
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XnYfK P3OPULSION 

Decrease Helium quantity based on reduced propellant.  

Increase residuals  consistent with current  propellant 
requirements. 

TOTAL SERVICE MODULE ESTDf4TED US3FKL LOAD CHAXGES TO BLOCK I1 

TOTAT SERVICE MODULE ESTIVATED WEIGW EF.IprY CHANGES TO BLOCK I1 

TOTAI SERVICE MODULE ESTIMATED CIMPJGES TO R U C K  I1 

/I a 

SERVICE M O D W  

-- CUE?IENT TETFATE3 USEFUL LCAD CHANGE TO BLOCK TI 

( +99.0) 

-12.0 

+111.3 

+99.0 

+?LO 

+170.@ 

---- 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTEM - 
CURRENT. ESTIMATED WEIGHT CHANGES TO PLOCK I1 -- -- --- 

C/M BOOST PF,OTECTTV*", COVER 

Increese boost cover due t o  adding provisions t o  accomplish 
rapid opening of the  main hatch f o r  egress while on the  
pad. 

BALLAST 

Decrease b a l l a s t  consistent w i t h  current Command Module LES 
balance requirements. 

TOTAL IJ IJNC3 ESCAPE SYSTEM ESTIMATED WEIGHT CHANGES TO BLOCK I1 

ls3 

-135.0 

-120.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Decrease S-IV B Adapter utilized on the  Block I ve5icI.e~ due to 
removing the structure trriases required t o  stiffen t h e  Adapter 
when the LEI! is  net installed. 

Add a TEX dispersal system uti . l iz ine a dependent type system. 

-75 

+25 

44 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

Ad6 a manual ’FJC t o  the SCS t o  provide a redundant 
e ? e c t r i c a l  capabil!.t.y t o  control t he  SPS so t h a t  
a s ingle  el.ectrica1 f a i l u r e  w i l l  not prevent a 
De-0rbit Delta-V rrapeuver by t h e  SDS: i n  Rlock I 

ITtW-ze unitfired c r m  couch on Rlock T per current 
y r o m d  rules f w  f i n a l  revision t o  Flock I spec. 

Tnzrzase f l j  g h t  ki.ts based on lowest venc!or o s t i aa t s .  

3e:rease portab1.e If ght based on reduced reqii irswnts 

Add a cabj n vent i la t in3  system per mr ren t  gro1iv-l 
nil PS f o r  final. revj   ion t o  ?lock T S D V ~  rica+Ji.or!. 

Ad4 watv f o r  cooling during earth orM% based 07 %hp 
inabi 1i.t.y of t.be radiators  t o  suprly su f f i c i en t  cooling 
due t o  the indeteminate  snacecraft orientation. 
da:w +78 po’.mds, 10 day +300 pounds) 

(?.6 

Add a three bap s ingle  point flot,ation con2ept per 
current ground rules  fo r  f i n a l  revision t o  91ocl. 1 
spsciMcat? 01. 

Add a sea pi.ck-u? t o  f a c i l i t a t e  recovery per VASA PET. 

Dedcsign main parac’lutes f o r  a hlgher  de!sce?r?irg weIg9t. 

Add a display meter an:! selector  swtS chiqg f o r  i n t e r n i t t e n t  
rnoni.toring of moasorements fornerl y arcessj  ble via t he  in - f l  cght 
test syst.em. 

+5 

( -69)  

-70 

4-2 

-I 

!+loo) 

+22 

+LO 

+15 

+3 5 

(+5 1 

+5 
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Add s u p o r t  provisions for t h e  PCS motor f u e l  lines per 
VASA ?!?I 

Vti.7J.ze dummy redundaqt S-Rand Transponder i n  lieu of 
a c t  i v  transpondsr. 

A M  an angle of attack display f o r  launch vehtcle EDS. 

46 

+20 

(-71 

-7 

+146 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Increase fue l  cell. based or! latest vendor statim 

Tncrease r e f l ec to r s  a d  insulatAon based o r  S-rv4.m 
?.lodule boost heafi ne and F I G  D~IIRIF! impinyernmt requiring 
a d d i t i o n  o f  cork i n s t a l l a t ion .  

Add Ser.cri re R o d ~ l  p?S  rope? Ian+, tankage Xren tP  t o  
increase somi r e  1 i f  B of prom17.antJ tanks by n?duci.r 
t h e  cyclinp of  bladder dur ing  t h e  f i l l  and clrai.7 
operatio?. +12 

"-2 

+3 1. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 
i 

‘ P  

Tncrease boast cover due t o  adding provisions t o  accomplish 
rapfd openinp of t h e  vain k a k h  f o r  ezress w h l l e  on t he  
pad. 

SID 62-99-32 


